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(57) Abstract: A display including a 
current drive circuit capable of supplying 
a desired current to a light-emitting 
element in each pixel stably and accurately 
irrespective of the characteristic variations 
of active elements in the pixel, thereby 
providing a high-definition image. Each 
pixel is composed of a receiving transistor 
(TFT3) for receiving a signal current (lw) 
from a data line (data) when a scanning 
line (scanA) is selected, a converting 
transistor (TFT1) for converting the 
current level of the received signal current 
(lw) to a voltage level and holding the 
voltage level, and a driving transistor 
(TFT3) for allowing a drive current having 
a current level corresponding to the held 
voltage level to flow through light-emitting 
element (OLED). The converting thin film 
transistor (TFTl) generates the converted 
voltage level at its gate by allowing the signal current (lw) through its channel, and a capacitor (C) holds the voltage level at the gate 
of the transistor (TFTl). The transistor (TFT2) allows the drive current having a current level corresponding to the voltage level 
held by the capacitor (C) to flow through the light-emitting element (OLED). 
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& 5 t> ©©*Sflo&fiMei© r ^ x 7 u -r ©£«awc* * fc ~7 9 4~f 

TM?X#a©M33#8^fT*>n"a*So T9T4-7vhi) tzttli* & 

«y- rssiwain h ^ >s>**©-aTN&*j$K r sitt ft t 

x4 *7U^li0>Jx.tf#PS 3 F8- 2 3 4 6 8 3 ^«{Cg3^$nT*> -H* 
^©^ffiIllS*0 1 t^-To LED. *-©«Rr-5>*X* 

TFT U »— 0»»h9>^X^TFT2aa t flH»»*C^6tt*.-«**fP 
li^ftiU? haAU^t^ (EL) %?-e&Zo *T«EL**li^<©« 
£SE«tt*<**fctfu OLED («5S*^-r*-K) tmitlZZ bifi*>*). 

li#-f bfeOLED kOTtett < > 3fr?C«ft**aE*C J; o xwm*w 
»an*fc©T**ltfJ:^. I, t>8*tt*<W*3n*fc© 

TI*#V\, H**©0rc&. TPT2<DV-***Wtt (ttil&Ett) tU 38* 
I^0LED©t;-K (RIS) tiVdd (SEiStt) c»«*n«-^ *v 
— K (Bffi) UTFT2©Kl/^>i:^^ntl^c -2f, TFT 1 ©y— h 
li^filscanCii^^ y-XJix-^&d a t a CfclfcSfU KU-f > 
tt«8MCRCfTFT2©y- MC»«3*vri>S. 

a t airJfffiit^^fx-^SttVw^Wr^t. TFTl*<*iIU 
**C*<3te*XttlMt3*U TFT 2 ©7- hEtttt^-^ttVwfc— BrT 5 
, j£2fcs c an£#»R1*afcr«fc. TFT 1 *<*7ictt0, TFT2I4S 
^Cf-^^da t a^bUJ0ll$n5*<, TF T 2 ©Y- h*ttttff»M 
C C <k T££K#8 $n<5o TFT 2 LTftXM+O LED Kifctt* 
Ji, TFT 2©y— h/7-XfflIEVg s {ClSbfcfiiite 0. 36***0 LE 
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o l e d izmn s mmnmxh « . t f t 2 ^mmmv^-r * *> © if * t 
„ 1 d sttKT©3fcas*i*o 

I d s=# • Cox ■ W/L/2 (Vgs-Vth) ! 

= /z • Cox • W/L/2 (Vw-Vt h) 2 2 - (1) 

Cox=£0 - £r/d ••• (2) 

(1) JSRtf (2) 3M», Vt httTFT2©Bft**U /zl**+';T©f* 

( i ) stc^ntf, ■«^»*atMtttvwKJ:oT i d s &m 

kb-C»**-fOLED©»BE*«l«l"C**ilfcCtt*« TFT2£*S 
ftM#Tl&fF- 3 #SgE&li&©iI0 BPS, ffc»«*«c*?t^TI* I d sli 
Vg sOMZ&^XUmZtl. KI/-T >/7-*B«EVd sCttttffWl^fc 
«>> 0LBD©Wtttf6o*KJ:&Vd sjW6»L-C&, i9r5Sm©81&Sflfc I d 
s ^OLEDliSg-f c i#-e££^£"e&£o 

*ff*tf. &K««Mt&ttS*-C-«-fr-f?* (-7U-A) ©IB, OLE 
Dtt-£©*?KT3g3fc£&&-rSo d©i$ttB*£B2©J:-5lwV r »J 

B 2 CStr*^, »r*©JME1Nf («^-«NTSC« 

«HC«ofc:7U-AJiIH) -CB3R2 5*««?-rSfca6©^»s canlMs 
canNt. B3R2 5£Btt"f *fca6©»K1W« (x-*&ftVw) 
-*&d a t a h V 9 xVUzmtBtZtlX^Zo M&Bs canlJilsc 
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anNI*£3Efc£iblIK2 lK&®ZtlZ>-^ x-^&da t alix-* 
MK2 2lwttlk»n«. ^2»^»®»2 1 {rior^SE^s c a n 17!>Ms 
c a nN***»RL*#^ 2 2 C iotf-^d a t a 

flP*ii*»7*fe#H*2 5 ©*****<*****"*****- 

**Jlir-r*fca6, OLEDiTFT2©**»l/t^. OLEDtt, 39i« 
SI 0, ffSELHl lRtf&SSSl 2*Wc«fcfct.©-C**« 3"JimS 1 
0 UTfc t) 0 L E DOT y - K t USffi U «*.« I T 0^© 

IWII*»6*«. ^SmSl 2»iH*lffl"C*a»tt*tlT*?»), OLED© 
*7-KtUr«te-T5. #)SSS1 2 lij3f5e©*«*&V d d RAil 

Rt<t,T^5. t;-K (E?L£A1gg) fc UTS******* 1 

0 ©±(wIE?Lftn2IJ§ t LTD i amyne**tU *©±K«^Haa t 
A 1 q 3 6£*U JEC*©±C* V- K (mxffASS) t U"C«fB^5^li 
SS 1 2 £j£!g-f So i^, Alq3li, 8-hydroxy quinolin 
e aluminum^Ibt^o coiSttMSfcfcSrrSOLEDtt- 

******** 0 L E D©T y - K/* v - Ksc«&m© 

(1 OVIS) ^WtD-rSt. E^PME^** 'JTOftA^-^ 55* 
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& A J> 'J ^ > 6 tt 5 c T F T 2 t* 0 L E D Cft* $ n 5 m^OiiSS t £ 5 

h m.m 2 ©e±ictesf So c ©* h ^y- htgi£©T f t 2 »MieftK 5 tr 
v> s Q :n & © Jbtr lisnoffl n&ra 9 zit lx ih& uoled #fifcm * nr 

tt*>\ H3©«WTFT2©Kl/-f >COLED©7V- K**IW* 
TFT2 tU-CPf- + *Af«Kh5>s;x^*JBV»T^*. 

ttfc#5**«±IC*rt3nfcTFT (Th in Film Transist 

or> »iih7>^^ #«j83n*a<* cnii^©afi(wJ:5o 
tiELf^^u^ imumx-k x\timmxm t 
«»k zxh^mmtmomtoftiffribs ibk*^©^*©^©^***^^ 3 
vis^i^ctiiM-c/ii^ Etc a-rfc*^ 

W«ELIB©Ty- K fcl/"C, a^liaW^SIR-e** I TO (Ind 

i um Tin Ox i d e) #teffi$*l**<> I TOI4-»C*«ELM*<W 
x. fcttttlSSST-CJSIBSft* C ttfi$ < , C©*§£1 TOI±#«ELJfM&fifc 

So 

St/0 3£#M-f jfeWxiil±i:y- hHS2, y-h^J^3 
% 7^77^-> 'J3V (Am orphous Silicon, 'J ^ 

» fr&ttS^SttfcBUfcBfcJtfc-'^-^U TFT2«BK^So *& 

|JD> 1/ 'J 3 » Yb-rSC tfc&So «e©*^-fl8K»w % TtA7rX 

>/y 3>{cifc-<T++ 'JT^i6K^±^<> mif£i&!&a&:b©*#ttTFT2£flF 
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ZZttfTZZo 3B***OLED©ry-Kfctt* ITO«9!«*l 0 
fcJBtffSo tt^X. WISE LIB 1 l£*»U JS*«*OLED*»«r*« 

MUSI 2£J£fiS-f *o 

C©#6\ 3fc©tt*>ffiUi«l©«l (TffiffiD HSU: 

Sn,IBi*-ftbtl«0±i:Mt3Ct #Jtt*tfl&B 4* T F T *<« ffi $ ft 

^gmSl 2 a. W&ELH 1 1 1 0 a£«SKSfcu TFT2tL 

©S«±K^J$lTS h 5 bTIi, ^lit)TFT#«JB£ftS©#-«S: 

tfrefc*o tZZifi, TFTOMi:ttffl$n«7^l/77^'> , J3^ , J-> 

£©*£*, f^-S«±jr^t/cTFTTt>> *©Vth (8Ht) 
oT»HmV> fcacJ^Tttl VJ£U:tf£o< :tt>*Tlitt^. ::©$£, 

hjWi£o<i&m, !«*§© (1) 5tCS£oT. OLEDJr^n^m^I d s li® 
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®W)&u^ (1) a©*'<5y-*©M:&o*tcolr*TfeR*©£ 

ssarao^ffl c j: o -car** s t f T#*©ai«fcfco* ^xKumzm-r *zt 

S&BH©BB* 

{cS5H©n^^^^©m^^^'ct5S^i&(iK, *?j:tf*n*JB^ 
36ft3HP©®»#8:£»&"*** c t So 

5 s - « ww**tr x - * imwiik t 

. ^^^^^-^^©^IISP^Ba^nT^-Si:*^, 8KBffi©ftte£$ 
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r 7 * 9 X * I*, A» K J: -> Ttt t> i& * ft fcff ««*«TE*" + * * 

ft. ttiE^isiffl^y- hMm^« h 5 > s>x* ©y- hacf c ftK»« 

- h 7*9X9 fcU WEMKfMfrSftfcWEE U^A**- h Kg 

ttAft-&ftKi£ + * LTWEawt* 

-^SEtTo liIE^filffli»Sy- hSSISi^« h y*9X9<DY- Y fcf&E&l&ffl 
ffeigy- hMm^*h^>^X^©y- r t*<*8?CSS»$ftT* U> h S 5 
-®K£f*fi!c U ^«ffi©«8S I/-** U** fcaWfcllH* t 

"r***ffllfe*y- ha«IW»*h9>^^©iE»K»**ft'C*?0, we^ 
&J8&&Y- ra*IWft* h 5 > 9X9 fcPW5<D«*BE*#-r*. WE«»ffllft 

it y- h h7>^^ i*teft£«-ei&ft u * © y - h c hi fin $ ft* 

1 usee t omzm ttzmwim.m^mss.^mj-^m-r 0 
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$ h y fc'lWEaWfeff^fcoHlwjfASnfctlMJMiy- has#8&& 

IB LT, *B*©W«*iW»nriBl--r*o *^i:<totlt f&E 

l^^m h 5 > 5> X * © V - X * » K ^ K U ^ > © *lfc * B£<b* * 
*»W©»S^^li> 1irE3A». ttE«*»RO t *EWtt»tt*K©lfc*y 

EEU^OHciSlrc YVJyb y-x©H*a*B»***ltE3B**7-l-lllEU 
WEJMfcfc^tt, T^-KRCf^v-K^Wri-il^a-C*^ #V-K#K 
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«x.fc*&&y- KM*»*h5>5>x***** y- hicEntin^tifcSEi/^ 
***tt* Ty-K&tf*r;-K*rr*-»irc*»K t;-F^v-^i: 

EMk»K#£-r mm^mz$A;-c& o ^ i^^^*3i # fit* 

So iuiae»a5(i, y- k w^yBiw-KZ^irzimv-Y 

misKjizTxmmi-Zo m*u* mmmmmu y-K Ki/-r >*tfv-* 

*eime*«& «rE»*c»tti/fcitin**^e.tt»), «FE**icflM* 
*n^iirEtti»y- ha«JMMi h7> s>x*©y- h (rfiifln*ns^§*EEu 
^^*TOn»-rso y-K Ki/-r>acfy-x** 

»&y- hainy»*h7^yx^oy- Mittij&3nflofirE*Ei' / <**fc 

*ee i/^**«rE**K:«irf 5 ^fa^Mofi&som&^iiis tr. fij82*£» 

o 

*36gj©w*iii&ttifc©tt«**-***« ■*^©»*nMi©»*a* 
««ttM*rt»©ae!ftfflift»y-ha«*»*b5>i'^^©y-x • ku-t > 
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tMPdtU OLEDSl0P§0f- h • y-*n*ffi*<* £-©#®KJ:oT£ 

»u **^©a^Mtc*j^"rtt«*tt©jeT^6n5c:fc. ip«m*g 

#38981*, JKi::»^fcJ:5KTFT©imtf&oSKJ:5-i\ jEWi::0r2©« 
8££0 LED (CgfEf C fc * B tt fc-T * K J:B*— U*E3©#*IC iot, 

*iW^a«T§-5a**e(TiwK!B-r*o #T£»fflie»y-- haw 

ttWffkU*OTI8T*«. ST, WKflmcDft*&*l», TFTlCit 
<t#m«t£ 1 w, *0»*TFT 1 Jcfe-rsy- r- • V-XlB«BE*V g s 
-So •§a*WFT4CJ:- J rTFTloy- r- • KU-f StlT 
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<,>*©t\ tft i ttfianwrcifrfFr*. iot, iwit JsaT©5$-?4*.£ 

lw=ul > Cox 1 • Wl/L 1/2 (Vgs-Vt h 1) ! - (3) 

zz-e&'<7j-?<D&mmB (i) ^om^zm-r^o oled^ 

n^Iffi^IdrvttSh Idrvli. OLEDirS^JK&^nSTFT 

(3)^OVgs K-SSrf 5 ©"?> T F T 2 #$&ft£#"Cl&flF-r 5 t fsLZttllt 

I d r y = u 2 • Cox 2 • W2/L 2/2 (Vgs-Vth2) s 

... ( 4 ) 

-?<DM$tum& (i) ^©^K^-irso #*>\ 

I Vd s I > I Vg s -Vt h I - (5) 

CCT> TFTltTFT2tli, /Mnm?fcfW=i51£bT^j££ft*rt:a& 
. &n±lil=fi2, Coxl=Cox2, Vthl=Vth2tfx^n5o 
■r^ts -©it (3) sC&tf (4) «^6MCHTOJW<^n4. 

Idrv/Iw= (W2/L2)/(W1/L1) - (6) 

(3) zC&tf (4) S&lCfc^T, /£> Cox, Vth 

fr. (6) 3Jicn£©'<5 j*-*£#£tt^©-C\ I d r v/I wO&lidft 
£©tf£o£cft#U^tt^;:<bT&3<, #RI*W1 =W2, L 1 =L2 t 
WtWr-rntt, I d r v/ I w= 1 > Iwtldr v**W-©*fctt*. 

-rnc^^TFT©#ttlit»o^{C«fcb-r> OLEDirflcft£&Ii®»n d r vli 
. JEftlCflMHttt I wfcW— fcttSOT, ^tU-COLED©H^8fS€-iE{g 
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1, W2, LI. L K&WCfcMtt^&^T. I wt I d r vOifctiB&Kfc&bn 
-5U 2><5V^iTFT 1 tTFT 2 t£fi-©TFT-C3ftffl-f £ - fc *>iTfg-e£, 
So 

OLEDtrgTr:: t^Tt*^ 3EK (6) itKJ:*!!*. I wt I d r v t#i£ 
(1) *fcjj*l,fcJ:$ir, Vwfc I d r v t*<TFT0«ftti:ftff lt*» 

fcTFT©^©;?^ *+UTgl6K0li. &&<l<}:-?Tg:i&-f S - 
*ITV>S„ c©&£. 1E&M-CI* (1) ^ir^oT, Idrv^ CK^TIiOL 

StT (6) ^-e^^tlS I d r vOfi^0LEDi:il&"C§5, 

(4) sMb^T!*, TFT2*<tt!BHH*-C»ft-rstfi*U^ *3&«!!JliT 
FT2A<U-T^-C»^-5^(Co^Tt>W^-e*<5o -fttfc>£> TFT 2 
# »j r.r«*"C»f|s-r I d r wtiJKT©^T4x. 6*1*. 

Idrv = w2 • Cox2 -W2/L2* { (Vgs-Vth2) Vd s 2- 
Vds2 l /2) - (7) 

Vds 2l*TFT2©Kl/-f > • y-XlHmET?**. iCTTFTl, TF 
T2«i£^LTSEg$nTte(9. *©»*Vth 1 = V t h 2 = V t h#Jft9ft 
ot>©-f*t, (8)«, (7)^t.Vgs, Vth^itSCtmt 

Idrv = jt/2-Cox2-W2/L2* { (2 If L l/u 1 • Cox 1 
•Wl) ,/s Vds2-Vds2V2} - (8) 

c©»^> i wt i d r vommu (t) jtozow&teitmm&izitte 

(8) SSlCtiV t h^ifttt^^Ct^^ VthOII^ ( 
Wffirt©«^>o#^>I2igD . y h«©libO§) Ccfcot I wt 1 d r v©B§## 
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ttZtiZztltm^ttffrfrZo ttet>*>. V t h©l*£o#i:J:£t\ ft 
HL® I w£ii#&ifC tciots jftg© I d r v*S5:tm^ fc/c'L 
, /z^Cox#lf§DF*iT{*£o< **i&©ttKJ:o"C, #£© I 

w*r-^^i:^/^tfc> (8) nZ>fr<o&£ Z I d r v©ffi{±tf£o< C 
t Ktt 5 © T F T 2 {ififig© J: o \zm&®&TC®lft-r 5M*L^o 

£ AiTFT 3 tTFT4 £80* ©^^ii&(C<£ o"t#J28l #§&*&7B#KI* 
T F T 3 K5fc/£ o*CTFT4£o f f ttiSi-f* C tfr£ U*. #3891 £ 
&Zmm®mz*s\,*Ttt, TFT3iTFT4li, H-#€^>T ZfT&Z&gte 

tt<v tft3 ^tft4 tii^-^^mincs^ii^-r^T^??, «enen© 

TFT4#o f f ^SBfT5J:-5(w«B!c-r§-t^S*L/^, 

TFT 3, TFT4«-en-E , nSiJ©«^(w < k- ? TWrS^{i, » 

nt£fli*rf -sct^-e^So cn«> tft 1 ©y— h • Ku-r>, scttft 

2©y- h#&i^$ft*fci6s TFT 2©y— hSffiliTFT 1 ©L£VHt (C 
ftl*TFT2©L£VMitK{5l?^U>) tttt)* TFT K TFT2*Cof f 

fiSffigSEJr^Yb^-tirSc t^pTtBT^^o R. G. B©fe«KS& 2 ©«&£# 
tf. SO* Ktt»-rfttffe'<5 >xiSSim<I(r^9 c 

sic Rb^inwffK*»fc^»#. ftytmrnogiit (duty) &m<bt 

0ffi©ffl#/j:ra 
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0 3 it. «©g^it©«I^J^-r»r®0"efe5o 

0 814> 0 5©llli^JIS©£i£0>l£*-fIllK0-e$>So 

a 9 it, *&*xizfrfrzmmM&®fa®&t&fcWL%7ji?®&®v&z, 

01 oiu 0 9©^Mas<wfc^5«-^o»©«d^-rjSr^0T**o 

01 3(4. 0 9©*&Bllg©£BW£^iniIB&0^fcSo 

0 1 4 14. 0 9 ©«JB»©£JB09*jF-r 0S&0-?£>*o 

01 6tt. 01 5©£lfcJBJI©SJB«**-*'lll«HTi&*o 
Hi 71** HI 5©»«JB»©*««*3*-ri3ttn"C&*o 

01 8 14. ^:|6BJ(r^S®^[a8S©ftfe©^TOg8 ; &^lel8S0'C*So 

01 9«, 01 8 <Dmmj&®<D£Mm*7F-r ®&mv&z>o 

£fcJ6©0T<&£o 
0 2 Hi. 01 9©HJfiM8©^09£^-0&&0"e&So 

02214. 01 $o%mi&B<DmBm&*ir®®m~e&z>o 

02 3ii. 02 2®®&Rtf'&*®®®&&mh7>yz?&Mftz>mm®& 

0 2 4 14, 01 9 ®%m£M®%Mm*7fi1r®1&mxib%o 

0 2 5I4. 0 2 3©@8SSO t ^HK©-r-^^S<4^^0-e*So 
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02 6«, *wnKfrfr*nmu®®fo®%tefc®** tmmx * > * 0 

$||t^lll h7>^^TFT2 ©«U 8 1 ©«& s c a n A©«UfflIC«k 

TFT3, $2(Dti«s C anB©«<l(aiK < }:oT*£i£**8lffl*KTFTl© 
y_ h . K U*>*»«*-f »**r9:/***TFT4. TFT 1 ©^~ 

LE D^», 13 5 "CTFT 3 tePMOS> *©*&© h 5 > ^X^IiNMO S 

&SCIi. *©-^r©*^*TFTl©y-Mwfttt*n, ^©a^-ttGND 
(&«smfi) KlfcttSnT^***, GNDi:R6rfflo-«ttt^*>Ai>. o 

*S69Ifcfrfr ^2^s c a n A&tfs canB^BS 

&jfc2&s can A, scan BRtf#f-^^d a t a©£ilSI5CB2& 
„ 3ttit»s canA^liR^/«f-Mda t afrbfTOIw 
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&mt> y-K v-x. Ku-os^+^^ii^wSiftffljtieh^^^^ 

5? * * T F T 1 li. HiJEgASB K J: o *) & t ttfcflT*** 1 w^luE^ + * 
FT i©Kl/>T >ty-ht©BClfA$nfeX-r^f-ffl*«h5>2;x^TF 

% u^^*«je u^KStt-r* nirea u mmmm h y > s>* 9 t f t i 

^;U*$SC K«M»r **K gift 3*U r 9 > 9 T F T 1 ©y- 

P acf c ncftft btc®& c *t f t i © k i/ -r yfr <o aw. 

»h7>^^TFT2 ffi»ffl*BI p 5 > *J*9 T F T 2 l±. 

+ **** LT»**-f 0 LED caw. 
**TFT 1 ©y-FM»||»»h5>^^TFT2©y-ht*<aftK* 

SllflSfBSp^^X^TFTl fcPWMDH*E**«. E»ffl»lB p? 
*TFT2ttte»ffl8"C»ffcU *©y- HwEPlD$nfc*EU^fcH*Efc 
©*Cl6l5fce»*i»*»**^OLEDC*-ro 

*B*@*©B»3Er*tt»©a?)"C*»). B»aMB*H 6 £5W 0 5M\ 
&**(I<*£1 ©j£S$s canA> *2©j£SE*s canB^SMttS 
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„ ®5<DM-Ztt, Sfll©5£SI&s canA^i^k &2©«&s c anB 

c s ctir«fco>TFTi c« Ktf ibkis i^tzm^^ i wa^ns 

Ti©y-b . KU^>raiiTFT4K<£oT€llttKis&£nT^&©T (5 
) SiJW&ftU TFT 1 li«SfD^«t?flfp-r5o ®.r>X, *©Y- Y • V-*K 
K(i ( 3 ) ^-C4x. £ttSC£V g s #£"f So & 1 ©£S& s c a n A 

. S&2©j£SI&s c anB^*S^ISfr5o »L<li. *^2©^ME^s 
canB»^tltTFT4*o f f ttSRffSo cnilckoTV g s # 
&fiCKJ:oT#f#5**XSo KKgn ©«& s c anA^U^tUo f 
fttSSfrS-tK^tK ©3*HU8ix-*&da t a t^S&ttK&BrSn* 
©-C. <e©8lix-*&d a t a^LT^©®^©^****^- 

2©itaE»s can B f)<#MK ttl5*Z&Xit1?%}X *©& 
l±&M<Dls*>l (05x.l«0lfOf^ji*r-^) fc£ftT&l\> T F T 2 li 

tft i tv- vRtfv-xfr&mm&ztirts*). ^^z/i^tm^mz 
&misXBi$.zftx^z®x\ TFT2#&fn®#-e»ftb-a>nt*. tft 2 
&ffitizw.mi± (4) ^-c4x.^n, ztifr-?t£t>*>&itm*oLED{zmnz 

mmmmi d r v ittSo TFT2£S&ft^re»ft£#SKIi, SStfJHPOL 
EDT©SE&T£#«U"Ct,#:fc (5) ZX. +#ttiE€ft£V 

ddi:4iiniiI^o 

±E©K»U-<J:nii. mitm+OLEDlzmtlZW.ffi. I d r v(*5fc© (6) 5t 

Idrv= (W2/L 2) / (Wl/L 1) -Iw 
X5-x.btl. TFT©4*tttf&o*fcJ:&-*\ lESfclw I wKifctflL/iffittt*., 
JfcfllS&T&S (W2/L2) / (Wl/L 1) (Co^TIi, Btt©Wt*#* 
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»B2 3£A:fc3ft*, HL&mm®®&A2 I, «*«»EF»B2 3ttVSP 
11?D7? (VCKA. VCKB) Iw^SBLT^n-en^l ©j£ 
HscanAl~sc an AN, S&2©j£2ISls c anB l~s c anBN£ 
H&giKlTSo &r-?md a t aHitIt:trm»CS^7 s -^^Ki&liIK2 

-f*„ fcf:U VCKAIi. VCKBCttU 5®I3K 2 4 K«ko-C*>-f *><C« 

1 fflj£2&s c a n AC*4«>T#lRfc<t*o 

0 8l*0 5©®?ft[slft©^0l!"e&£o C©Hli&&l*, 0 5 Cfel^TFT 2 £ 
,, TFT 2 a £TFT2 b©2o© r5>S>**£fiWtw»ttLfc^:/^y- h 
8U£fcU £fc0 5{::fcttSTFT4£s T F T 4 a fcTFT 4 b© 2 o© h 5 
yy?sZ*mM\Z.W$L\stz9'7)\<>f- h«lfi!c(rt^i©-C«>5o TFT 2 a £T 
FT 2 b£tfTFT4 a fcTFT 4 Mi-en^n^- h£*i§&&£*VCl^*© 
■C. SWtcjim^h^^^x^tl^^lbflF^U *©giSI0 8 ©®^0K 
t>0 5©@mil85t^«©«ifF«-r^o tC^t, f-Oh^^^i', ISkt 
FTtli> nz>fr<DXm2?\Z&-oX-*7&f<b 'J < 
„ d©fca&. u-^m^«-«ix.^i>ii^(rii^|!t©h7>i?x^«-S5ll^^t- 

©U-?l*ffl!x.<=>ttS^«2>Tfc.5«, 0 8 ©TFT 2 a iTFT 2 b©«fc-5#fifi£ 
£tttl;JU 'J-?W^^:ti:«k^t, Hffi-tfa (£gfH?u) ©$£(::£ 
^©mu^©£{£#&<tt<5^>-5 y U y h££-f£o *fcTFT4 atTF 
T4 b©<k9tt«tJj££tntf, &*CIC^£&3:tt/dSIKra&£££C#frc£ 
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ISI8&**8fiKU liZtc\i2^U±<DM®V7>i?X? (TFT) ttW.m®®* 
w^n-S h7>-^X^TFT 1 36***0 LEDnSEttSMiftl d r 

vtwt^ct^itfci. «rifi©ig5^bfcH*®»"ei*> tftu 

TFT2©#tt (Vt h j^SV^Cfcf^ClWK^TV^**^ 

I* ( 6) ^fiKi-ar-r. I wb I d r v7WE5SKIiJt0>l Lttl^lMfe****^ 

FT 1 CDflfe. $1 ©j£5£&s c anA(DfflWlZj:iXWm®®b? = -?md a t 
a b ZWfc U < \mm? S r v y 9 T F T 3 . •» 2 ©Tfegia s c a n B © 
««{Cj:oT»*ii*JI8IHI+JwTFT 1 r ■ FH>W^ 
X^TFT4. TFT 1 ©y- h • y-XlH*E***i&#>*7ft 
i&©&»C, R0fW«EL*^6«'5»**'?0LED*«l^-Cl>So 
SCli. •t©-J©i^TFT 1 Of - M:98$n, ffli#©iB*ttGND ( 

cii^nti^^ gnd kr flEto-sittT fefi^o 

^ntl^o TFT3liPM0S. ^©flfe© r 5 > ^X^teNMOSTfitJ&L 
dtiti— 0>Jt?feo-c. <ft-f bt>c ©SOT fc^j&g lift <^o 

I w©!£&££7 Lfc&^&ffl&IB F5>^^TFT1 £SA»fr 6«1 0 fit b 
TWMifcU &&£nfc€El/^££&ffig!lh7:^**TFT 1 ©f- 
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mmi> wm*2MK&*ia** r ? > T F T 1 1^****0 l e 

tt* 1 Oife*« scanA,!2 ©7£2Ji s c a n B £SiRtt88 tf * 
. 01 OOm-CU, £l<D7tS$s canA«l/^ »20«tts can 

OLED07;-KHAIiMWLEDA<o f f^WS^Cfi^ 
<#M.tfGND*^Uft*tt) CftdJ:^ TFTlirifSiSI 

w^ffins. C<DfcS, TFTloy-h • KI/-f>»l*TPT4CJ:oT«ft 

wcfi»*nT^s©tr (5) abwfcftu tft i ttttw«*-c»frrs. « 
o-c< *©y-r • y-xmctt (3) sc-c4*,6n**Ev«s*<£-r*. * 

tc$ 1 ©^&if&s c a n A, Ml 2 cDjt2& s c a n B£#M1RtoMtir&o 
<li, if^2(DtSis canB*fiI/^iUTFT4*o f f ttttfT 
£ G zniaotTFTltWcVgsMCI^W. &Kfn©« 
iBUs canA«^*fcUTPT8*o f f ttSSff* C fcK J: 0, ffl^® 
B&fcx-^&d a t a fc#SaWlw&Kr$nS©-C, -eoftlix-^ad a t a 

M I w t bti^tSf-^li, &2©j£2as canB^IJRttt^A 

T?itfr»-cfc *©&!*£&©<« (tajx.^©®^©*^*? 2 

bZtlT&^o m^X. TJ-mMf&^^ttZo TFT 1 ©Vg 
sttMCi:J:-»tft»*ftT^5©-e, TFTl#ft»«*TiMlel/ri*itf 
„ TFT 1 £SStt£m«cJi (3) iCOIwIC-SU cn^BP*., fgft^OL 
EDKgSft-S^iollSDl d rvtW, o£ D«^*«t I w#3B3fc*FO L E D 
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©CIHMEI drvi-BrfSo TFTl*tt»M*-C»f*3tf*KI*. 
*OLED^©mEITF£#fcbT*>ffi (5) StfJfcft-f S * 5 . +£tt3E«tt 
*Ty-K»AC4>tntfA^. ±EO«iKJ:ntf. JHlflffOLEDCW 
Sllldrvli, TFT©«tttf6-3*CJ:6"f, IE5£tc I wic— ScTSo 

TV- K*tttt<. »**^OLED©ry-Ktt-*©E*ttVd dK*l»* 

ftT^S-:** TFTl©Kl/-f >t5B** J FOLED©*V-K (US) t© 
BICPft^h7>'WTFT5*<»A*nT^S. TFT 5 ©?- Hi. 
j£2»mtt-CE&£n/dKi&8ld r v-e*»J8P$n*o TFT 5 £JfA-f Sittli 
s 7=-*g#&#l${d£Ib&d r v^l/^tUTFT5^o f f Vt&tL 
. M*»Iw^5B**-fOLED*^tr*nS©*Hiit-r*Cfc-C*So s 
^*^7bfcl drv*ttU^fcUTFT5*ontt»tU 
fOLEDi:fM«ldrv*»t. cftH*©»ftttH9 ©HRfcWlTe* 

So 

0 LED fc«*KfH*S*lfcT F T 5 T F T 5 K**. 

5i(ip«Ki6i;r»**F0LEDic*n****aK-r*^t*<nr«-c** 

o tWflW*. €3E«s can tWi:H«tfcititl r v**U-CR-«» 
±©&®^K^£ftSTFT5©Y- H^x.'ptlSo *0O-Cli, S&ft^POL 
EDtTFT 1 t©ra(CTFT5^#A$m:*Jt). T F T 5 ©Y — hSft©$»J 
jatr^oT. 5S**^OLED(C«n5*2lE**>/*7"r*Ct*<T?*So * 
«K J:titf. M*J^*«©I*»*IMMW- * oTTF T 5 fr* > bTl> 

#S&3fc LTl^ S «f.FH WW^BP 5 7 s a - f - 4 JilKfc r/Tttt5. 

^ffffili COfa-f^ ICitM LTgffclT So ftoT. TFT5*$!iailUT^ 

f6ffi-e*T£S8&-f S C t *>T£ So 
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m»« h 5 > * T F T 5 **** 0 L E D ®#®®** tz # mMm b fi 
o -ccajfliui h^^nFTi «***o l e d t*m o « u &t&i$ 

UT»***0 LED tMftttBKB < * z> »■ t , B»*cM««« ^ 
■CRft^O LED *Mtt*CB < * > B#lffl©ate£i&lffll L-C. 
*BBWC*«. *««cJ:*itf. »«Btt«B*BT*«B«*M»K 

■C**cfcE«. W*. -*B*-f**c*«»**B©«* (r^-x-f 
) «Mre«cfcKtt*. MM (xa-x^f) ©B»ttM»c#B*» 
*K«a«BBB«*B»-r*- *»» 

5 i t K J: t) B«fl-3«KB*BK*«»* * - t JEKBB* 
*<7?#5o fa-f^l/l Oir-fSt, KI&S^l o«u:l/Ct> 

SI 2 fcU H9K*bfcH*H*©8l©*»«-C**« 0 1 2"Ctt, TFT1 
©KU-f>t**«TOLEDO*y-Kt©llli:TFT6*<iA**U TFT 
6(D y_ h . KI/-T >BCttTFT7*<tt«Sn, *©y-M*»2©fe»s 
canBCJ:oTH»S«VCH*. TFT707-Xi:GNDBttfc©BK:tt» 
»»*C2 3W»«*nT^*. d0BB©«B*ftttB9©B»HB©»*fcB 

♦ttciwe***, ktkbw«. N. WiBii o ©•*«»■** 
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$10£$iscanA, ft 2©j£2&s c a n B^glRtf®^* t. «« 
«Iw#TFTiatfTFT8«Ml*. WTFT*, h ■ V-XlH*** 
-enTFT4RO r TFT7{Cj;o-C^$n-C^SO-C. *«**-C»flF*"*- 
^i:$l(D$$iscanA, »20]til8canB**»lttiit«. - 
ftKJ^TftdTFT 1 StfTFT 6 |i£l5fcVg s aWttCRCfltttMC 2 

cttckt), MMfcf -^id a t b * ft*®^ *©& 

tt^-^SHd a t a fc^UTW©**^©**^**^ - fc*<-e**. «^*C 
ry-KHAWl/^fc-T*. TFT 1 ©Vg s'tt*fiCCJ:->T«f**n-C 
TFTl3&<lfcW*irC»flPU'CV>ntf. TFTl**n*a*« (3 
) sCOIwfcHSU in^-r^t>^IB3t*^OLED{:«nS«2II dr v* 
ttSo «**Iw*<***F0LEDOlBM*I dr vfc-OT* 

o 

Lfc J: 9 (w„ fl?#S» I w 36***0 LED OUmfcttftCT F T 1 K J: ■» 
T^iSOT, (3)sk (4)<J:!)Iw"Idrv'e*->fc.fc«U :ft 

ttTFTi**ft«««i d si)\ temmmzts^x <n ss-tMM.fcn**^ 

So c©«£. h7>^ir*iin*l«Id8lt, «^.tfHTO*©J:^* 
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Ids=^Cox-W/L/2 (Vgs-Vth) ! * • Vds) 

- (9) 

m^x. idsiiVdscttfftKtc«.-^ attiEojote** 

, Iwtldr vtli-IWK 

d ■ *^«W.ntf lw*0 I drv^K^tfl 

#ttH»l/*V\i tZW, IdrvttTFTl«n*OT, *©»*TFT 
lTO«E*T#**<*iK *©KW>ltt(TFT60V-^ttt) *<± 
#-T4o c©IS*TFT6©Vgstt/h$<ttt>> :niiIdrvW<tS 
frACfWI**. LT. TFT 1 © KI/-T (TFTGOV-^ttt 

) wtiWKWtif, TFTicfti-rntf. »#a*»fc«»«» 

F T 1 . T F T 6 *C V d s K*tf * I d s ©«fftt*/h3 < f *©*<£^©T 
> i h 7 > Wift^t^ aA<Si L^o «*a*«fKttTF 
Tl, TFT6*i:y-b- KU-f >B*<fi»**lT^«©"e. #§&£n*l¥ 

ttfr $ * 5 K 14. 5S3t^^ OLE D t?©K£E*T*#« H T F T 6 

**ltf, Wfc«?OLBDK«n*«II drvl*. TFTO«tttf6o#i:J: 
M\ H90«t«J:5jMi:iwi:-ar8. H±OJ:5C*«©a8B, 
«JD8JMh7>^TFTl fca-sTJUfeJlH^O L E DCffiftSffift**© 
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*K:UfcKi/-r>©«tt«*flrt-*«ttB»«fc^ TFT6 ' TFT7 

% HI U HI 2©HK*H«* W«IIw*<*n*h7>-W rFTia 
Jtt*fOLEDC*h«ttlIdrY«lit^ HI 3T?tt*ft* 
^OLED4<TFTH)V-X«i:*«*nTV'«:tW»fP**« * 

«m««****oLEDis*r. wwfoled«, t;-fw* 

£#-T WC* 0. if 'J- K# Kl/-f > K»« I/O**. 
^©M^ilfSli, TFT 1 ©fife. »lfl)ttlicanAOll»:ioti 

2 ©«&s c a n B©H*CJ:oT«S&*Mn+KTFT lOV-h> KU 
0*l»t5b5>"WTFT4, TFTl©y-h€(4^> «£&*&7 
*%«W*fclC>©«C. TFT 1 © KUOtSSlttV d d t©ffl{-Jf A 
*ftfcP* + **h*>S>**TFT6, JU«***0LED*6**. 01 

TFTl©Vgs*WaHUttClMWS. TFT 5 ©Y- httWMId r 
vti |j8j$n5o TFT5£f$A-f£BWl*. f-^S§Wi«gldrv 
4J(^Ai:UTFT5*of fttffltU flr^Iw^TTFTli: 
«a*#*7Lfclfc drv«l/^4:LTTFT5*p. 
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ntt«tU WHffOLEDcattl dr v***. 
j£{*0 1 l ©BDttfclalfc"^^ 

H 1 4 tt. B 1 3 lc*LfeM*H»©**«1?**o H 1 3 fcH 1 4 
MCfl)-*«>*m SI 3-CtiGND, H14TliTPTliOV-xi:tt* 

-f >fttfv-x«rr*Mi h 9 **JX9T* t 2 fBS#8:i*. 

8!&h5>>>**TFT2 0Y- htV-XBOWEtKiyi/ty- Mifflin 

sn**Ei/^*T^wfi-r<5«ffi«E*#^T:^*o bp*> tft2©v 

Jgh5yi?X^TFT2©y-ht^2 CDj£JE*ft s c a n B ICttlft t fciMD** 
C 2*6* »K *»h5>^^TFT2©y-hCB«n-r*ft«*CCflM»S 
n*-c#«E^^*T3WI*r*o BP^> £2©££&s canB^* 

K«&**T#aiR*"r*i»i^ §ac2©fpm-cTFT2©y-bmte^ r P 

s c a n A t> MfcMt-SfcfcOlllMWI***.***-*** 1 ata ^ 7 

#**OLEDi. £2&s canAKioTlMSftlof-^ida t a* 
6«6*lfcW*11MI«*C«*at«a«<TFTl. TFT 3, .C) t 
„ #*ii*nfcllKW«CB:l5T««^OLEDK«l&-r*WlE**tll»-rS 
ffii&^S (TFT 2) M*^©WKl»«0»*ii*»^ £$$s c 
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*tiitnMMK*to**x**R**m***<>r* ctfti. 

TFT 3. C) C J:o-C«#ii*tifcWKfl«l*T«ilEb'r»*«(TFT 

2 ) K«rr*w»« (C2) 

ft i cjiorwsnfcffii/^^scKifwr*^ ^fico-as©^ 

^ilbt, TFT i©y- FCWSnMiEU^tTJIBW*. 
BP*. «co-«lc:«ll^v-«ttll«»s*ll»r*c:tTr. 

WWMWS*, ^ ^SCOfFfflTT 

FT2®y- Mtt^fT^fc^^, wwws 
•NTT *o *tt«WIStt»*a*+K" H" «§ii*&7*' L 

- WI*AVi. TFT20y-hKW«»*<y-^«* 

, «OttO*M» * C pfc«fc.-TFT20y-h«ttttAVg-AVi 
*C/(C + C P ) *l**TU Vg. H. L«ttO«««ttff 

Wi H 1 Mh5>^TFT3a^ y MMh5^^TFT4« 
-«*-f7 (0 1 8-CliPMOS) fcl/CV**. *LT*«1?tt, 01 BW 

* «*3HM»H»B 2 JWItM. 

01 91*01 8C*LfcMHM©»*rc**- *«"Ctt. 0 5. 0 8. 0 
9. 01 1-01 7C*UfcH»tHiC R-«lM^Pft**TFTfr 
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X? TFT 4 0?- h**n*n*tt*»*. BP^^l s canAR 

^20tSiscanBt:^U, *n*ft«*c««^*. 

HI 80«©J:^irTFT3acfTFT4**a©flr« 

*a£d a t a£i^rS«ftS#£S*fc**^ ilfili^So 
JittfllfcUT, HI 8®i9i:f-^idata*<PNPh7>^?BIP 

y>JX9 I B I P 1 ©«IMWWi*/Bfc«fc. h 5 y f J7s9 B I Pl®^? 

* .1$ **Hlfc**S*©*EE <09*.tfl V) ^^oT^tlli, h9>5>X 

* B I P 1 ttC*'*«**fc l/C»ftU f-^data Kli I w= £1 b © 
*ft»0«flbfr<ft»&ti«. fcC«*«, »*a*»7*C. TFT 3 ©'f > t 4 — 
y;/*#±fMrSfc7Wi»©Sft#±#bTfT^ hyy'J*** I P 

wn^cAstjemfttt**^- w»*««j8 1 biosw. :ot ^ TF 

F4*«on«»tf*n«, Z<D®'J?btcmmtiL#TFTl\zmn. SEWCUfSE© 

s^t. tft 3 £TFT4£!gij*©©^8u BP*>-en-e'ft& 1 s c 

anA. *20itaMl8canBKJ:- 9 TWIU M&**7WKttTFT 3 
ICft/f-,TTFT4£o f f ttttfc-fSdfctfJDS* U\, $369!fc&5®3t 
HB&Kfc^TIi, TFT3iTFT4li. «ratfc#«©J: 9 lzR-*«*-f 7 
•C**lfiWI**<. TFT8fcTFT4fcttW-*fcttJltt*«^^^*^ 
, *ft-£**l©Y- h£s c anA&tfs c anBtl^Sl^O^CiotlW 



3 0 



WO 01/06484 



PCT/JPOO/04763 



M U »ta**7»KttT F T 3 (w5fc/f oTT F T 4 # o f f K» * * 5 

TFT 3. TFT4**n*nW©**l»8 canA, s c anBCJ: 
»*a*HT«. *2®«l8canBfl>*fti:J:^ 

TFT 1 Of- h • Kl/-f &tfTFT2©y- h#8&£n£^a&. TFT 
2(D y_ HEItTFTlOl*^* (dtlttTFT 2©U*^«CB«»U^ 
) fcfcO, TFT 1 s TFT2#Ko f f «»fc/X*^6t?*«. #2©s c a 
nB©»J&ti, 02 0 (b) C*fJ:$C, '<*Xtt©**T«?***«**^ 
U 020 (C) l^tscanB' ©J:«5»c»««tt**T»«^"C*>AV> 

o 

|«Si:«fl:S«4:i^W' R - G - B©ft«C» 2©«»s c 

a n B£#tf> HI* !::«»■*- tttffe'<5 C t#T§So 

nui»HWWK*»fc^»^ Ig^JWffl©^ (duty) £*S£tT 

CtKJ:oT»** : F-OLED©K»*»***<"C**o C n^iBPt>*n*^:J■ 
0 5, 0 8, 0 9. 01 1-01 8t?*bfcH*fcH»«^ 019©® 

f&TIi, «a«Mlh5>^XirTFT3 «W8«lh5^^TFT 1 
-f y t Itl^o tWx.tf£fcffi»li& h7>WTFTl 

3 1 
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^omM^m^t. T-?m®®®w%^&* i **>* l * tl '^ TFT3 

*T*^*^-fc**«^^ 01 9®*WettTFTl#NM0S 

•C**©C»U TFT3tPMOSTf««U, TFT8TOME&T*** 
<«lX.TV>So W*TFT8T©*ffl*Ttt* «*a*«tlwO*mot 

#ca*ttt*fc». t»-**©mi*/m < i w 

*i«*©fc#©TFT8IC*««E*T*^*<-r-c#-C**. 01 9©Wr 

„ <e*li:fl£otTFT3©y-> * V-XIME©******** 1 '* TFT 3 © 
If >tf-^>XttW*»«CMf *. CftfcttU t>UTFT3#NM0S 
-C*«fc. I wm<^5iV-> • V-*MI£#*W** 

H*C TPTltPM0St««lteWliTFT3ttNM0S 

"C^BR^S©^^^ 
**\ TFT4©ii^m TFT3tKi;-CWoT^ffl»« 
HUlC«fc»l©«l»8 canAt»2©ft3H»s can 

TFTlOft**! (W) + (D RJfcW/L 
j;x^TFT2©W/LJ:0*#<«*l/T^*J#:^Hl 9©0«t*ttS« C 
©j;5lcTFTl©W/L£TFT2©W/LJ:0*#<Ifc5rfSMl*> 
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©1MX10 0 UmlxlOO [«m]=le-8 [»■ 3 > WMI»2 Ce 
d/A] fc-TSfc, f*»WW)WflffOLEDfl)ill«tt2 0 0 Xle- 
B/2-UAfc«. B4W«WWikt*fc, */N»«K*Sf«« 
« iliU A/64 = 16 CnAD c©J:*****«t«» 

|21RtttJ:^ TFT1©W/L=100/1<K TFT2©W/L= 
6/2 0fcffttf. W/L©Jt#4 OfcttiK 1 BnAOOLEDMIW»*# 
*fc*C*-*»d a t a C«*f<*M&*«W* 1 6 n Ax 4 0 = 6 4 0 

T F T 1 *T F T 2 #£»© h 5 > 9* *»«*W/L 

02 21*01 9C*bfcB*©M«"C**- *W*H*1** £x-*&da 

*-*««tt#T**'CTFT 1 ©t*H«*C** tTFT 1 ©>f 

3 3 
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>e-*:/X*<W<tt*>, TFT l©*nS**«*^tH2 S+K*^* 

H2 2©0SS-Cli. f-«dat8fci«ttGNDt(OBC'i- 
Sftj «&*#WIK*7«. ij-^aTFLBKl fcl/rtt»Mtt«**« 

{cjfc«urists:tc«n* u ctitiT ft i K*ns**©«T** 
f^****, *<D*?K9tmtffr2 <nz.e>n*o u-^^«tft 

SCtt,, TFTT'a-trXt tiSf tr^SUSP D a D -e8lJ£-f S C fc t> WC 

02 4 till 1 9II*LfcH*IIII©***l"P**o #H*ISHHi, fcf*-*!* 
data fcJ5r*©«tttOBilcW««R*l8*^ PRC 1 *«»U 

££&£n/c®3t©TFT 1 ©bt^ffiV t h 1 *<0 VSKfctt^*^ 



3 4 
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o 

thl K±K±»U *0*tt«a*« I wfcWIMOTFTOift t®'< 
7:/XTfc*S¥!6it(4VBLA KlllfroT«*»»K:**"*" SEU* 
if-«*a»i*«WlK«8. **>\ 7V*lr-S>m*WrFTTll 
* C i *> , TFTya-txt iiSUOtrnSPSPa-e«lfiK-r 5 - i: *> *> * 

o 

MfrflOBKfcJIttt). TFT 1 fcTFT20»«^-f ^P*"**^^^ < 
PMOS) (C«k&flM5UT^*o d*lK#V\ 1tIieLfcIlE&K e k>)TFT3£T 
FT 1 tRttSW-f ^?*4Nf- + *^-f^ (NMOS) tU *fc*MB 
t**#*bTTFT4 fcTFT 3 fcB— Nf- + %to94~f < 
NMOS) tUTfllfiJcUT^So 

02 6(C®ffi{C*JV^T> TFT 1 . TFT2©^h7y^X^lil63fc^OL 
EDOSft*. t£U>Y-h • 7-XBWETWfW*^ KI/-C > • 7-*H 
mEliW Ufc«$L<tti\,«fc*««Iw tf&ft^O L E D©ffi»««E t 
jWEWKifc«-f 6 © K lifcK&^fc «k 5 C T F T 2 £fc*Q&«-e»ft $ * 5 © 
jMB*U\, NMOS©fc£, »fHSIE*ffl±3**fc©KLDD CLigh 

tly Doped Drain ) ®&£tZ^tfr~1&ftT&Z>fi\ :©^LDDi:<t5fi 

3 5 



WO 0 1 /06484 PCT/JP00/04763 

sann^s »»* jt «tjw«i*PMOSKJfr«t**«iii*«* 

iiih^^TFTl fc«M«Bh:?:'-:>**TFT2 



£fc©IHKTF T 4 £&«l/t«U£l/ri**o 

dOB2 7©B»K*V***>* ^BcttBSOBB****©***™* 
&**LT. coMC^t^ T FTSfcTFT4fcttB-*fc»*«» 

-f ^-e* < . *n-en©y- h »» i s c a n ARCf * 2 

scanB ana*^J:otMI^ «*a*»7*C»TFT8 
K5fe«oTTFT4*«of fWitStl*. B 2 1 KBWWOW 
«c R*OJ^««nT»*a**f»t«7S**fc»«- TFT 1 © 
■9->TX (W/L) *TFT20^XJ:»)**<R»*-fc* <a * uv ' 0 

jtm±©fJfflTOtt 

titf, 1MB*-? (TFT<£ if) ©W*tf f=- ****©«« 

ft I wKiEWrttB (*fctt#«> I d r E«iifii!lS!©Bft 

» (*BBLBM*> c«t:iM«t**. z©J:««««BB»* 
*trB«BK«7 h .j ?x*c*«M«-fcKJ^ #B»*SE*cWM> 

3 6 
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fiTEi&ll»»J&<Sft $n/ci§, WEffWfr ♦) &tf*A 

»*« i ctt©*«e»niiSo 
3. nes«(«tt, WE£&ffi h ?yi;z?<D% 1 ^tMM^toiaii: 

HEX* yf-JB aEK;^il5^ii:^t5^i: 
lif*»6«!)llt 

. «»*F*<i(rE*»*c««snfcwafflie»y- rs*#8&m r 5 

3 8 
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**** 

r** 2 E»©**e»@K« 

1 0. ffiEg&ffi F5>S*X*©h5>5?X*1M , X**<«r»Bllffl h5>#X 

*© h 5 > s>x*tM x<fc *) < irjes nr^s 

3 9 
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nr^ 9 Ett©«ffisftiiitte 

KTEKi&aJli, flT««©**«7 l/fc*WES*ffl ***** 

itiE^Affi^ <=>$j o « Lxmmm t u «**ftfc«Ei''<**tre*** 

y 9*9 ©y- h HBHB l/feWI'Cf * * **» WW****** 

**«br s «»#a**rr * 

If *S 1 4 E«©S86ffi»®»o 

pubcm h9>s>x*c!Hi**u * 2 s*#«iEffi»»*K«ft3nfc« 
»#s 1 5 E«i©aagsifiisi»o 

1 7. KGUSli fliEgftffl Yvy9*9iM^xmtii9!nWMomit 

>f :/©*tt*Hje<W**ttB»K*ff'*'* 
B£g 1 4 Ett©SiftSftlgIK» 

4 0 



WO 01/06484 PCT/JPOO/04763 

i E*©*»ffi»iiiKo 

4 1 
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23. mMMmzmmmfaz&tttzmmmmMi&T&^x, 

mmn.&km&m®ttWLffliz&mtstLtzmmm&B>f- vmrn^m v 

ft*® 2 3 £«©S^SI6IiIK, 
*© p5>:?**im;*J:(5*£ <i£/E£ftT^£ 

4 2 



WO 01/06484 



PCT/JPOO/04763 



2 6. j££&i. 

u 

2 8. m&$i&&wmz, mmm^m^^\ovyy^x9t, m&mm 

2 9. luiag&^&s&ii. unais i © h ^ >i>x*©£ i m^tmmmm^ 
m&m 2 8 Eic©s^^So 

m*m2 9ie®©^^iio 

, $2SWfrEx-^^{r^$n/^3©h5>^^^^WU 

4 3 
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fijE& 2 r 5 > * ©M«Hfr? fcWE* 3 © h 7 > i>X * ©*fJ&lSS?- 

3 2. fiiE£&##a5i1iiE&I&8BI*. R-© r 5 

IS^S 2 6 Effc©^&iio 
3 3. ftEBIbSti* «E|ll©h5>^^(0||»»^C, MM?*** 

m&m 2 8 Ett©s^$ifie 

3 5. WE*l©r-5i/S>**"e*S 
S*S2 8Eii©^Sfio 

m&m 3 5 mmom^mo 

3 7 . liTEm 10h7>^^0^1 ©Mmc*jF** *<»tt c? n> ffEg 1 
© 2©* : PK*4 © r5>5>:**£#« 

tt^JR 3 5 Ett©£a*£K. 
3 8. «TE«»2fcCfWE«»««F«tta»fc©h5>^X^3^^«lJ«*nT^ 

11*9(2 6Ett©S*8fio 
3 9. 1irE£&##TO. »»«^*«>LStt»©h7>^^t. ItTE&flJ 

St*£2 6E«©^^fio 

4 4 
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4 0. frE*3 0h7>S?X^©*10*^FCWE**3RWS5tt*^ S«E 

f£$£ 3 3 E»©^£fio 

If 3 4 EftOS^gfio 
4 2. ffia+i'^ , *>^©fl6«^ltfE^l©hv>> , X^©m2 0S^(r^^ 

tin** 

it $91 3 7 esomio 

fflf^S 2 6 i2f&<Z>S^{to 
4 4. WEx-^lttBr^tttOlHC. tf flTl* 3 
»#E2 6EttOS^§Sit« 

4 5. itrEx-^»tHJf^tet©faiw, mstM^a^^nsfrKitrET 8 

titim 2 6 Ett<Z>£a3SIE. 

4 6. 

WEflM*3ftfc*Eflr**«*u iirE»***K**ifcte««i&»*** 

4 7. HiTEHKIflBli^lET* >K WESE^S^tr^ftLTluEx-^fiKr 

4 5 
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m&m 4 6 Eft©$**£it« 

4 8. mu^^nmt. Has****.*^©^ mmm 

a$i 4 9 e@©s^^So 

. 9 2 m wwet* - ^ » c»» §nfc$3 0h7>^x^$tu 

lirESf* 2h7>-^^ ©«i tps^ t fria^ 3 © h 5 > *jx 9 ommiai- 

tt:£34 9Ett©Sa*£ft. 

5 2. fTE^ftfii^SPtiifEffiaSUJi, H-© h 5 >S>X*T?*S 

S*E4 6Ett©S^«fio 
5 3. lifESI&TO, «rEfU©h5>5>**©«ffl*-?K* IW»ilW»tt 

W«94 8 £«©»**«• 
5 4. HEKtt9l^ WE» 1 © h 7>^^©«»i^ fiaW^Wftlt 

**£4 9Ett©S7«. 

4 6 
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55. m&mmm*. wE*i©h5>-;>**'r** 

it im* 8iaecDg^ao 
5 6. nmmiohyy^^^ tmss.m^^m^A^hy^^x^^ 

m#9i 5 5 ettos^git. 

5 7. fflE&l<bhyyi>X?0&lom*lZ&&m¥ifi&1giiStU WE* 1 

m&s. 5 5 mmom^Wio 

5 8. «rEK»fflRo J frE^iftfii»»tta«t©H7>^x^*>&ti«sn'cv^ 

4 6 E®©g^ga<> 
59. tr&&m&wmt* nmmttffiyLz&WLOhyyvxirt, m&w 

4 6 ESfc©S*&ilo 

6 0. HfE*3©h5>^X^©*l©Sl^iri}trE^?^T-^i^$tl> fiTE 

&3©h7>S>**©£2 ©S8?-<::£mEguW£i&£ftT^£ 

If 6 1 E«©S^Sf!o 
6 1. |tfE+ + ^<^^tC|trE*2© h5>^^^©«iJ^ : J : ^^$nTV><5 

If*:® 5 4 E*S©S*ggo 
6 2. ffE+ + ^ , ->^©ftfcffi^ltrEmi © h^>^^^©*2©®^^$ 

If*:® 5 7E®©^^SIio 

6 3. iiisa*jRfii, 4>#< tt>-^©^s^2HjT*o. ^oMEmsra 

If*:® 4 6Ei<Di^fo 

4 7 
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» 

■5 

4 8 
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m#%. 6 7 E©Ee©^£llo 
6 9. ttE5*A*tt* HiiS^ffl^y-hMS^mh5>> > ^^©Kl^'r 

st 6 6 mMcamzm&o 
sts&s 6 9 Bt&®m7pm&o 

4 9 
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it^^ 7 0 E®©S^Ho 

wttciinex-r v^-m^BY- hmmm%h? >i>z?zmmz*x. 

7 1 iB©©g^£ito 
7 1 E»©S^^So 

*fc&y- h sa#2&fn h 5 > s> X * *3 . 

7 6. UE««»«»y-hfi*IP»*h7>^^©y-hti?rEB»fflie 

5 o 
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If 7 5 f&®©S^gfio 

7 8. m^ffl^-^m^h^>^^®^^^^^^ 

m$9 7 7 iae©s^^So 

|f^7 7IB©©^^ito 
§t#® 7 7 EI&£D^^S«» 

si. i?fEffiaffl»»y-hsaM*h5>^x^itu-T««-ciii^-rs 

8 2. mmmmmt. m^m^utom-nmB^m^m-^^h 

Kj^m^m^mmmv- vm*.*^?****®*- new* bfcwrc 

6 7 iSi^og^So 

lt$9 8 2 ElfccD^gito 
8 4. «EMP*ft<*. Mft«**^*zJIWO»*»©«W™* 



5 1 
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8 3 EDcOg^^go 

&itm* t *® *) u t „ m&&itm*<Dm®mz nm&vtn \z® k> s 
mxm 8 3 m®om*m& 0 

ttffica < mm t , mmmzm®w.m£ffi, Lxmm%ytm*£5£ytttmzm < m 
momitZMWLx. &mma>wmzwim*imzLtc 
mxm 8 3 mm(om^M. 0 
8 7. UErascji. uria^gimife^y- bmm^mbyy^x^^m^x 
firias&ft^y- t;«sn s si&gafc© mass k ;b *$«A:-r * tz » k „ uriag&ffl & 

11*^8 2E«c©S*gg 0 

©^iJ-?£fflii&hr*fca&K^:/;i,y- ht&g^w-f £ 
»*?S 6 6 IS®©^gg„ 

-:*©H£i§£Ki&^£f«£SB3fc3^Kijg u 

5 2 
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If 6 6 ElKOS^^So 
9 0. «IUMI*« *-K Kl/^RtfV-:*****:***-!'"* 

y- h k sura ^ n/cBE vouzm k u >r> v 
- x cd n £ it 5 mm mm % m e h * K fl£ t „ 

It*® 6 6 E^OS^SSo 

6 6 mmom^Wio 
92. utex- ^» t0r^*tt tome »-**wiM*sn-cv** 

ff^cJ® 6 6 E^O^^^So 

6 6 E©©S^ito 
9 4. «B««I*« *-K KU-f ^atFV-X**f Sttt^- 

m&m. 9 3 EfcCDS^Sito 

9 5 . wbmmn** k Ki/-f>*tfv-«*-r*«iy-««» 

5 3 
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ffjjc® 9 3 ElfeO^^^So 

9 6. fircffiftSBi*. y-K Ki/-f>atfv-xwr*«ft»y-rfi«* 
*rES»a«*-*a<«nB*R h 5 > * ©y- h k»« * naoiflis 

9 3 EftO^Fgfto 

m&m 6 6 e®©s^^So 

9 8. 1?fEffiibffl»Sy-hSSM*h7^^X^ttPf L + *^S'C*S 

99. «^«s^s^-rs«^»siKt. 

iiKff Hicis bfcsass u ******* *flr****£jfc ui^f-^s 

flLfconcttttsn. y- K*<«rE^stftK««*nfc«i5ifflife»y- 

5 4 
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10 0. j££»£IB&«fl*-S£2»ffi»l3Bfc> 
HEM!** 

5 5 
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10 5. *-K V-*, Kl/-f>*^ + ***«fc« 

6 

M:4« LtbZ— 

©y- h Rtf - nnfc* UfclirBS** K U 4 6«J 0 
§ft*«l 0 5B®Ef&©®3§0*&o 

107. liiia^AaJii, ifiaauiiwiy- 14 5 KW 

ft$JR 1 0 4 Ett©W*@i&« 
10 8. IWBWWHMiy- ^ 5 Yb*4* 



5 7 
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lff$8 1 0 7 i2«©B3l®8o 
ES*Kft»-r**K*K3*i, ifE«»Jft»y- ha****!**:'*** 

1tE*affl^ft»y-^fi«lP»*^^>^ x ^^• afctt * llrtri^!K * n * 

If^S 1 0 8 E©©@3?§[sI8&o 

110. irE^yf"ffliMiy-ha«*»*^5>^^aofWEWi«iMi 

»Jfc® 1 0 9 IB3£©®^liKo 

111. iEx^ y f-ffl|fi»y-hfl«JIW»*h5>yxi'*<!*«*n*ft«» 
tt, fecD3]jiCfe©&fe4^&lz:{r&#£ttT^£ 

i o 5 g,m®mm®&° 

1 0 7 Ett©BXIilB. 

i i 3. mmwmmi. y-K ku-t>, v-xao c f , +*^*iii^KK« 

5 8 



WO 01/06484 



PCT/JPOO/04763 



n i o 5 wmom%®n 0 

m$M \ 1 3ES£©®3fclU&o 
115. f«E&Slffi&&y-r££#&&P7>^**^ S^rt-C^fC-rSS 
£JBIft»y- pSS#3&£ p 5 > yx^0j£«i:M^nt^ (3 s ItTE^ftffllfe 

sty- pgsiMai* r 9 > s>** tmmomfctttz 
i i 3 E^cDM^m^o 

1 1 6. «rE*«ffl<ft»y-ha«*»*h9>^^Oh5>^^"l»->rXA< 

m^m\ 1 5E©©e^0Ko 

117. luE®i6ffl^y-hM^^mh9>^^^li«a»®^»^^> * 

1 1 5 Ei&cDMsSEKo 
1 1 8. «TEB»ffllft»y-hM»»*h7>^X^tt'J-T««'Tf»flF-r* 

1 1 5 E$oifi%o 

1 1 9. |iTEffiirffl^y-hSS#S(imh7>^X^Ii , J-T®«-Ci6^-rS 

flr$gl 1 6EIK©li^liKo 
1 2 0. fiTEKl&S&li. liTE£!fc»fc©irmE£*ffl*ft»y- p£*#»*p 
7 > S> X * 

firE®IiS&l*> OT*«©aiH*^7 Ly!:tt«rESE!ifcfflie«y- p 

5 9 
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12 6. ItrESAgP. |«E^85R™MSiSB«««©^ y " 
11*5 1 0 4 E«o®^iIKo 

1 2 8. m&mmmu y-K ku-t >Rtfv-x**pLA:ie»y-ha** 

- x © IS £fi S Sfdmig^fiEII^^ fc» u 
1 0 4 Em®@^0if§o 

it*^ i o 4 m&ommmi&o 
n^i o 4ia«©®^isi»o 

1 0 4 E®©®^l3Ko 

1 32. msasuji. y-K Kuwyatfv-xfcw-rsfcsy-hs** 

6 1 
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1 3 8 E«©B^HKo 
1 4 0. HERUtfflh7>^X^Ob7>^^^X*<1irEBftfflb7>^X 

gf #® 1 3 8 Ea©®^®Ko 

1 4 1. mx* y+mtmy-hamx***?*?****™ 1 *^*^ 

Wffl 1 3 9 &Wl®m%®&o 

1 42. nmmmzmvtcw.m\'<»®fSttmzm?ZT-mtmtt'<*< 
garret, 

6 4 
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14 3. wm&M** y-K V-X. Kl/-f>Wft**mfc» 

14 4. mExa#*t** »i«guw«y-haa*»»h ^ 
\u *rE£ftffl«sy- i-aaiMia r- ^ > j;^3r*«««*©«*i/^« 
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